fugs
‘k.f S . DR

U, S. DEPARTMENT OF COMMERGE

. Daniel C, Roper, Secretary

~ BUREAU OF ATR GOMMERCE
- -Denis Mulligan, Director

ATR COMMERCE MANUAL .

e oy

15 AIRCRAFT EQUIPMENT ATRWORTHINESS

: July 1, 1938
~ (Reprinted July, 1942)

| United States
Government Printing Office
" Washington : 1938




ATR COMMERCE MANUAL 15

ATRCRAFT EQUIPMENT ATRWORTHINESS

- INTRODUCTORY NOTE

This manual contains material intended to interpret and explain
the airworthiness requirements specified in 6 CFR 15, and to
present acceptable methods for showing compliance with the re-
quirements,

It should be understood that any method which can be shown to

be the equivalent of one set forth in this manual will be equally
acceptable to the Secretary. Likewise, any interpretation herein
shown te be inapplicable to a particular case will be suitably
modified upon request. In either event such acceptance or modi-
fied interpretation will be effective as and when issued prior to
subsequent incorporation in this manual which will be revised from
time to time as equally acceptable methods, new interpretations,

or the need for additional explanation are brought to the attention
of the Bureau. '

The material in this manual is so arranged for correspondence with
the regulations that, for example, ACM 15.043 corresponds to 6 CFR
15.043. On the reverse side of this page will be found a2 form for
convenience in maintaining a record of subsequent revisions,

(a)
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l. When possible, the identification data should be so placed
that they are c¢learly visible in ordinary use. For wheels,

the side that is normally least obscured by strubts and falring
ig preferred. The data must be marked on the wheel itself but
msy be marked on the fairing also, if desired. Parachutes
should be marked so that it is not necessary to wmpack the chute
to read the identification. OSkis with identification dataon the
beottom of the rumner are not considered satisfactory within the
meaning of 6 CFR 15.043.

1., A number, group of letters, or other suitable designation
symbol will be considered the equivalent of a revision letter in
the revision blocks of drawings.

1. The application for special approval is a revision of the
form formerly used for applications for letters of approval and
has been simplified by removing items that are not general in
their application. With it should be supplied a general descrip—
tion of the article for which approval is requested, including
all pertinent information in summarized form.

2. For landing gear shock absorber struts, the information
should include meximum static load, maximum impact load, and
energy absorption for which approval is requested; method of abe
gsorbing emergy; total stroke; distance from static load position
to fully compressed position; taxiing resistance at end of tax-—
iing stroke, and material and eonstruction of strut. If hydrau-
lic action 18 usged to absorb energy, the bore,type of orifice,
and type of taxiing resistance should be given.

1, The gide load specified herein is not to be confused with
the side load specified in 6 CFR 04 for use in design of the air-
plane landing gear.

1. In order to obtain good contact with the center of pressure
approximately on the maximum radius of the rim; the side load
nay be applied, if desired, at such an angle that it has a small
inward radiasl compenent. In such case, the load must be ine-
creased so that its side compeonent is equal to the load specified
in 6 GFR 15.1021. Some degree of distribution in the radial di-
rection may appear comvenient and will be acceptable provided the
shears and bending moments on all parts of the wheel are main-
tained at least as great as if the entire side load were applied
along the arc of maximm radius. A typical test set—up is showm
in Figure 5 herein.

1. Special attention should be paid in the design to means of
preventing the tire from rolling off the rim under moderate side
loads. Tires should be clearly marked to indicate size, number
of plies, and whether for standard or heavy duty.
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2. In very exceptional circumstances, such as the discovery
by one member of the Tire and Rim Association of new materials
or processes not known or not available to the other members,
the Bureau will act as a court of appeal for a special rating,
but otherwise all ratings will be handled by the Tire and Rim
Aggociation,

1. The stress analysis methods appiicable to floats are, in
general, the same as those applicable to hulls and, to some
extent, monocoque fuselages. Reference is therefore made to
ACM 04 to avoid duplication herein of acceptable methods. Fur-
ther, the analysis of the float itself depends greatly on the
geometry of the structure attaching it to the airplane, which
makes it desirable to consider the float at the same time with
the airplane,

SKIS

1. Tn accordance with a recent reciprocal agreement made with
the Canadian authorities, American manufacturers of skis will
no longer be required to submit data to show conformity with
Canadian ski requirements when skis are made for export to
Canada., Therefore, skis approved as airworthy by this country,
will be automatlcally eligible for export to Canada, Similarly,

Canadian skis made in accordance with Canadian requirements and

intended for export to this country will likewise be acceptable
in the United States.

1. For conventional aircraft with two main skis, the permissible
gross weight is twice the maximum static load rating of the ski,
i.e., the tail sld is not considered to support any part of the
welght of the airplane since it would not do so except in the case
of a perfect three-point landing.

l. Approval of a ski and approval of a slki inestallation on an
airplane are two separatg cases. The provisiong of 6 CFR 15,12
cover only the approval of the ski itself for a certain maximum
load., 4n airplane equipped with the proper strength skis will be
approved after satisfactory inspection of the installation and de~
termination by a Bureau inspector that the flight and taxiing
characteristics of the airplane equipped with the ski model to be
used are satisfactory. Generally, it will be sufficient for the
inspector to witness landings and taxiing of the airplane on the
skis, but in the case of passenger transport airplanes, the in~
gpector will determine whether or not the ski installation has any
adverse effects on the flying characteristics. If a plane is to
be equipped with skis of 2 model that has already been approved
for that model plane, witness of “the landing and taxiing charac—
teristics is not necessary, but if only the combination of that
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model plane and some other ski or that model ski and some other
plane, or both, has been approved, then the full inspection and
testa must be conducted. A llist of already approved combinations
is maintained by the Bureau and is available to inspectors and
the public in Chapter XVIII of the Imspection Handbook,

2. When 2z certzin model ski has been granted a type certificate
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but the manufacturer does not hold a productlon certificate, eaeh
ski made must be inspected by a Bureau inspector, before use or
sale, for conformity with the authenticated data examined and ap-
proved by the Bureau. These data are represented by & sealed
drawing list, and drawings which correspond to the sealed list
mst be made available to the inspector. This inspection may be
conducted at the time of installation on the airplane, provided
that the manufacturer supplies gufficient drawings with the skis
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authenticated data on file in the Bureau, In order that the Bur-
eau may be satisfied that the drawings supplied are identical
with those on file, the inspector will, on his report, note the
drawing numbers and the revigsion change letters.

3. If the manufacturer holds a production certificate, inspec—
tion of the skia for conformity is not necessary but the installa.
tion should be inspected for airworthiness and to determine that
the skig bear the proper identification data.

4e If a manufaecturer contemplates making only one pair of a cer-
tain model skl and doss not wish a type certificate, he need not
submit the application ealled for in & CFR 15.051, In this ecaze,
2 letter will be wriiien approving the ski for a certain maximm
load, but if additional skis of the same model are later produced,
they will be treated as if they were a new type on which approval
had not yet been granted.

1. In certain types of design, a great deal of importance at-
taches to whether or not this load is applied in the exaect center,
laterally, of the ski. The structure of the ski and pedestal
should be capable of withstanding the stresses produced by apply-
ing this load eme~third of the ski width from the ski centerline.

1. The side load specified herein is not to be confused with that
specified in 6 CFR 04 for use in the design of the airplane land-
ing gear. The cwrve in Figure 6 CFR 15~-1 represents approximately
the maximum rolling radius of wheels of the strength indicated.
Thus the ski design moment is now independent of the size of the
wheel to be replaced and depends only on the static load to be
carried, except in rare cases of pedestals shorter than the arm
given in the above figuwre, in which case the moment is less in
proportion to the pedestal height.
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l, "Pedestal height" as used here means the distance from

the center of the axle to the bobttom surface of the ski rumner.
It is the same as the distance from the axle to the ground re-
ferred to in 6 CFR 15.1222. This requirement makes the design
torque on the pedestal and the accompanying design bending
moment independent of the ski length (as such) and of the size
of the wheel replaced. They are alsc independent of the pedes-
tal height except that if such height is less than the arm

given in Figure 6 CFR 15~1, representing approximately the maxi~
mm reolling radius of wheels of that strength, then the side
bending moment is reduced accordingly. Although the torgque and
moment are independent of the dimensions stated, they follow them
in a general way by being functions of the statie load for which
the ski ig rated. For example, skis with a higher load rating
are usually longer and will have a longer torque arm under this
requirement. The requirement is based on statistical data cover-
ing all skis currently approved. In rare cases in which the
point of application, under this reqguirement, falls bBeyond the
front end of the ski, the specified load may be replaced by an
equivalent shear and moment at a suitable point on the physical
ski.

ANGULAR LIMITS

1., The provisions of this regulation are illustrated in
Figures 1 through 4 herein,

IIGHT INTENSITY

1. The provisions of this regulation are illustrated in
Figures 1 through 4 herein,

1. The anchorage referred to consists of the actual riveis,
bolts, cable, wire or other means of attaching the belt to the
aircraft structure. A fitting sewed inte a safety belt as a
permanent part of the belt is regarded as an end fitting and is
not an anchorage within the meaning of this regulation, Safety
belts are usually tested with a sleeve or 2z piece of tubing
through the loop and, therefore, such belts must be used on fite-
tings that are net sharp enough to cut the webbing nor suffi-~
ciently yielding to apply most of the load to the edges of the
webbing. Preferably such belts should be attached to the air-
plane in a mammer simulating the attachment used in the static
test, which generally means the use of a sleeve or tubing as
gtated above,

1. The second sentence is intended to insure that the quick-
release mechanism would not be so distorted by a 1000 pound

load as to be impossible to operate thereafter., If it can be
operated in any reasonable manner, even though it requires pull-
ing on the belt or belt end in addition to the ordinary release
motion, it will be considered satisfactory.
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STRENGTH TEST

1. If possible, the 600 pound weight should also be in the
shape of a dummy and should be fastened into the harness in
the normal manner. A 170 pound dummy with a hollow compart-
ment in which 430 pounds additional weight could be placed is
suggested. .

1. Locking device regulations are not given in 6 CFR 15 at
present but when such regulations are prepared, they will appear
as item 6 CFR 15.5. For the time being, the following informa~
tion may be of value to those who wish teo obtain approval of
such an item.

2. Data should be submitted showing the merit of the device as
compared with the standard aircraft bolt, nut and cotter pin.
Vibration tests whould be made on various sizes of the loclkdng
device and in each case, the test jig should include the stand-
ard bolt, nut and cotter pin as a matter of comparison, If the
device is made in several kinds of material, each should be
represented in the test. Obviously, an aluminmm zlloy device
will not be approved on the basis of tests made on a similar
gteel device, In addition to the above vibration tests, reports
of the behavicr of the device in service should alsc be submitted.
These reports should show the length of time that the particular
device was used and also what purpose it served. Because the be~
havior of locking devices subjected to vibration and to repeated
loosening and backing off is a matter of importance in comnection
with aircraft usage, the data should stress these points, Since
certain types of devices are not suited for use when subjected to
temperatures of over 250°F, the test data should show the effect
of temperature on the device in question. Certain devices are
likely to be unsatisfactory if used on a rotating part and there~
fore, the effect of rotation should be determined by test.

3. If a locking device has been approved by the Army or the Navy
for use in aircraft, the device may automatically be approved by
the Bureau of Air Commerce for a similar use, provided that the
manufacturer submits a copy of the report and test data upon
which either of these agencies approved the device for use.

4e ACM 04,4020 may be referred to for information concerning
certain types of locking devices already approved and the re—
gtrictions imposed on their uge.
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Applied
Load

Cable holding accomocdation
block to the rim

R and P are the radial and side
components® of the applied
test load.

Fa G &  1ypieal vertteal Set-up for Side Load Test of Wheel
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